INTRODUCTION
In previous papers/40,41/we have shown that embryonic dentate fascia heterotopically grafted into the primary somatosensory neocortex (barrel field) of adult rats develops reciprocal connections with surrounding host tissue and that typical giant synaptic boutons of the mossy fibers establish contacts with neocortical neurons. The present paper describes some ultrastructural features of the grafted dentate tissue itself after long-term (nine months) survival in the host neocortex. Normal development and expression of organotypic characteristics by dentate fascia tissue have been described by many authors in homotopic (intrahippocampal) /22,26/, heterotopic /33/ and intraocular /15,26/ dentate grafts. A detailed description of the ultrastructure of the dentate fascia grafts will therefore not be presented in this paper. While our data generally support the conclusions of these authors concerning the normal cellular composition of the gratis, certain ultrastructural features suggest a dynamic state of the grafted tissue in spite of its long-term survival in the host brain. Signs of both developmental and degenerative changes indicate a continuous recycling process in the grafted nervous tissue.
MATERIALS AND METHODS
A detailed description of the methods has been presented by us previously /40,41/. Embryonic (E20) dentate fascia tissue was dissected from the hippocampal anlage and placed into a cavity produced by aspiration of the neocortical barrel field of young adult (3 months) (Fig. 2B ).
Continuing development could also be traced in axons of the grafted neurons. Some axons terminated in typical growth cones (Fig. 2C) (Fig. 6A) . In one case, we observed a cell, identified as an interneuron, which had a large microfilamentous inclusion in the cytoplasm and unusual ultrastructure of the mitochondria. Many were dumbbell-shaped with extremely flattened and cristless central areas which lay in parallel to the cisterns of endoplasmic reticulum (Fig. 6B) .
Definite degenerative changes were present in only some neuronal processes. These were observed in unmyelinated and myelinated axons and in their synaptic endings. Sometimes unitary electron-dense inclusions were encountered in otherwise normallooking processes. Some processes had large expansions (up to 5-6 lam) and contained numerous lysosomes of various dimensions, as well as dense and lamellar bodies (Fig. 7A,B shows that the presence of contact with surrounding brain tissue significantly ameliorates these deviations from normal structure. Fully developed somatic spines with postsynaptic densities, long-thin spines upon dendrites and overproduction of dendritic spines, which were described in the intraocular grafts/15,37/and in isolated intrabrain grafts/3/, were not obvious in our material.
The mossy fibers which constitute the bulk of In many of the processes, indications of the axons of the grafted dentate tissue penetrated degenerative changes co-existed with signs of into the host neocortex and established synaptic increased metabolic activity, such as multiple mitochondria, vacuolated and tubular reticulum and polymorph vesicles (Fig. 8B) . Some synapses seemed to be in a state of reorganization. Their synaptic and dense core vesicles were not concentrated in the active zones, but were randomly distributed in the periphery of the terminals and partly gathered into dense groups in the central area. Clear vesicles with dimensions corresponding to those of growth vesicles were usually present in these synapses, as well as in adjacent synaptic terminals with normal ultrastructural features (Fig.  8C) In contrast, degenerative manifestations were also traced in the nine month-old dentate grafts. Dense and lamellar bodies, lysosomes, lypofuscine granules, and changes of cytoskeleton with microtubules twisted into tangles or replaced by neurofilaments were present in degenerating axons. Similar, but more pronounced, degenerative changes, often invading neuronal somata, have been described mainly in non-integrated grafts of brain tissue: in intraocular gratis /38/, in tissue transplanted into peripheral nerve /11/, in extraparenchymal grafts under cerebellar tentorium /10/, and in intraparenchymal gratis. In the last case, failure to previously lesion the recipient's corresponding neuronal systems has been shown to restrict brain/graft integration/16/. These changes, which sometimes have been interpreted as evidence of accelerated aging of the grafted brain tissue/16/, may result from the development of the graft as a "closed system", without sufficient exchange of nerve fibers with the host brain. This is partly supported by the stronger expression of such degenerative changes close to areas of graft/host interface which are not permissive for passage of growing neuronal processes.
The described features of the grafted tissue are not qualitatively different from those which can be VOLUME 5, NO. 3, 1994 seen in normal age-matched brain tissue; this is especially true of the dentate fascia. It has been shown in rodents that generation of granular cells and growth of their processes occurs throughout life /5,9,20,28/. Growth and sprouting of dentate dendritic processes, together with degenerative changes, occur even in very old humans /6,12,18,25/. Damage to and loss of the afferents result in active growth of mossy fibers and synaptogenesis in adult animals /2,13/. Various conditions leading to neuronal death and degeneration of their processes (aging, epilepsy, etc.) reactivate the development of remaining neural elements with many of the features described in the dentate grafts (axonal growth, filopodia-like structures, proliferation of dendrites) /1,4,8,32/. Thus, the observed ultrastructural evidence for continuous development, degeneration and increased reparation in the grafted dentate tissue cannot, on the whole, be regarded as pointing to a pathological state. However, as brain tissue which has survived for nine months is already beyond the period of active development but is still young enough for degeneration associated with aging, the developmental/degenerative changes observed in the grafted dentate are definitely much more strongly expressed than in chronologically matched tissue in situ.
